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Novel approaches for the treatment of the
aberrant right subclavian artery and its aneurysms
Hani Shennib, MD, and Edward B. Diethrich, MD, Phoenix, Ariz
We report a minimally invasive, hybrid endovascular approach that was used to treat two patients with aberrant right
subclavian arteries. The first patient was a 50-year-old woman who presented with dysphagia lusoria. She underwent
endovascular plugging and depressurization of the aberrant artery and a carotid-subclavian bypass using right supracla-
vicular access. The second patient, a 77-year-old woman who presented with a 5.5-cm aneurysm at the origin of a
previously bypassed aberrant artery on the distal aortic arch, was treated using bilateral carotid-subclavian bypasses
through neck incisions and a thoracic endoluminal graft exclusion of the arch aneurysm that covered both subclavian
arteries. ( J Vasc Surg 2008;47:1066-70.)Aberrant right subclavian arteries (RSAs) are the most
frequent congenital abnormality of the aortic arch1-3 and
are often associated with dysphagia.4,5 We report a hybrid
treatment approach.
CASE REPORTS
Patient 1. A 50-year-old woman presented with dysphagia and
severe left neck pain on swallowing solid food. A computed tomog-
raphy (CT) scan of the chest showed an aberrant RSA with compres-
sion of the esophagus (Fig 1). The patient selected endovascular
occlusion of the RSA to decompress the artery encircling the esoph-
agus and a right carotid–subclavian artery bypass to reestablish right
arm circulation. A CT angiogram was performed preoperatively to
examine the vertebral arteries. Doppler flow studies provided more
physiologic information after ligation and mobilization of the verte-
bral-subclavian arteries. A CT angiogram alone is not sufficient to
determine flow of the remaining vertebral artery to the posterior
cerebral circulation when there is a plan to cover or occlude a con-
tralateral subclavian artery.
Operative approach. The patient was prepared and draped for
carotid–subclavian bypass/transposition under general anesthesia
with endotracheal intubation. The RSA and common carotid arteries
were exposed through a standard supraclavicular approach. Mobiliza-
tion of the subclavian artery was facilitated by division of the thyro-
cervical trunk and dissection of the vessels 1 cm proximal to the origin
of the vertebral artery. The left subclavian artery was ligated after
performing the carotid–subclavian bypass. Because exposure to the
proximal RSA is limited through a right cervical approach, the risk of
encountering bleeding or leaving a stump that may evolve into an
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1066aneurysm is real. Hence, our preference is for a hybrid approach to the
proximal end of the RSA.
We routinely use intravenous ultrasonography (Volcano
Corp, San Diego, Calif) for intraoperative measurements and
planning, which requires a 9F sheath. The right common fem-
oral artery was accessed, and a 9F sheath inserted. Heparin
sulfate (5000 U) was administered. A pigtail catheter was
advanced over an angled 0.035-inch Glidewire (Cook, Bloom-
ington, Ind) into the descending aorta, and a contrast injection
was given to identify the origin of the aberrant RSA.
A diagnostic catheter was guided into the RSA, and an
angiogram verified absence of any branches between its origin
and the right vertebral artery. The wire was exchanged for a stiff
Amplatz wire and the 9F sheath. The sheath was replaced by a
90-cm, 18F sheath. A 16-  20-mm occlusion device (Cook
Zenith) was placed 2-cm beyond the origin of the RSA; occlu-
sion of the artery was confirmed by contrast injection. Although
it would have been possible to deploy a different type of
occluder with a smaller diameter in a retrograde fashion through
the open distal end of the RSA, we preferred to deploy the Cook
Zenith 16-  20-mm occluder in an antegrade fashion into the
proximal end of RSA rather than retrograde from the shorter
distal end of the stump in order to have better control of the
deployment procedure and to avoid embolization of the oc-
cluder into the aortic arch from a retrograde approach.
Complete depressurization was established by monitoring
arm pressure. An end-to-side anastomosis was performed be-
tween the divided distal RSA and the right common carotid
artery. The stump of the divided proximal RSA was ligated. The
patient was extubated and discharged on the second postoper-
ative day. She had immediate relief of dysphagia symptoms and
continues to be free of symptoms 1 year later.
Patient 2. A 77-year-old woman presented with an ex-
panding distal aortic arch pseudoaneurysm measuring 5.5 cm
(Fig 2). She had a medical history of atrial fibrillation and
dysphagia from an aberrant RSA that was treated by division and
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Volume 47, Number 5 Shennib and Diethrich 1067Fig 1. A, Three-dimensional CT image shows the aberrant right subclavian artery arising from the distal arch and
running posterior. B, A computed tomography scan shows aberrant right subclavian artery compressing the esophagus
through a posterior course. C, illustration of the aberrant origin and course of the right subclavian artery.
D, Postoperative three dimensional CT image of patient 1 shows the right carotid-subclavian bypass and occlusive
device within the aberrant subclavian artery, E, Postoperative CT image at same level as in the preoperative CT shows
decompression of the esophagus.
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earlier. She was offered an endovascular aneurysm exclusion
procedure using a thoracic endoluminal graft in the distal aortic
arch and descending aorta and the option of a unilateral right or
bilateral carotid–subclavian hybrid bypass.
Stage I. With the patient under general anesthesia and in the
supine position, we used a supraclavicular incision to access both the
RSA and the right common carotid artery. We performed a right
carotid-subclavian bypass using an 8-mm Gore-Tex (W. L. Gore &
Associates, Flagstaff, Ariz) graft (Fig 3, A). The RSA was tied just
proximal to the anastomosis. A drain was left in the wound, and a
duplex ultrasound study of the vertebral arteries determined the
posterior cerebral circulation of these vessels.
Stage II. The next day, a contralateral incision was made in
the neck, and a similar anastomosis was performed between the
left carotid and subclavian arteries, distal to the left vertebral
artery (Fig 3, B). The thyrocervical trunk and internal mammary
arteries were tied to allow better mobility. We do not routinely
tie the thyrocervical trunk, but given the unusual anatomy, this
was necessary for arterial control and anastomosis. The left
subclavian artery was ligated proximal to the vertebral artery.
The wound was closed in layers, leaving a drain in place.
The left common femoral artery was punctured, and a 5F
sheath was inserted. A pigtail catheter was advanced into the
ascending aorta for angiography of the arch and its branches. A
cut-down was done on the right common femoral artery, and an
intravascular ultrasound (IVUS) catheter was inserted to take
measurements of the aortic diameter at the planned landing
zones. A wire exchange was made through the IVUS catheter
for a stiff, 0.035-inch Lunderquist wire (Cook). Thereafter, we
used a 34-mm  15-cm Gore TAG endoluminal graft for the
Fig 2. A, Three-dimensional computed tomography
with proximal aneurysmal dilatation at the distal aortic
B, Illustration of the preoperative image from patientdistal landing and followed that with a second 37-mm  10-cmTAG endoluminal graft that had been fitted to land proximal to
the left subclavian at the distal end of the bovine trunk of the
innominate artery. A CODA balloon (Cook) was used to align
the two grafts onto the wall of the arch and descending aorta. A
completion angiography (Fig 3, C) showed excellent apposition
to the vessel wall and no endoleak (Fig 3, D). The patient had a
recurrence of atrial fibrillation, which was treated medically, and
was discharged on the sixth postoperative day.
DISCUSSION
Since the first report by Robert Gross in 1946,6 many
techniques for division of the RSA and reconstitution of
blood flow to the right arm have been described,7-10
with mortality ranging between 9% and 50%.4-13 Several
reports describe individual cases of aberrant RSA aneurysms
treated using covered stents deployed in the descending
aorta over the origin of the left subclavian artery.14-18
Most authors recommended an extra-anatomic bypass
between the left carotid and subclavian arteries in
stage II of the procedure.15-18 We advocate a modular
approach with right carotid–subclavian bypass in the first
stage and a careful assessment of the vertebrobasilar
arterial system to determine the need for left subclavian–
carotid bypass. If there is inadequate right vertebral
blood flow, the bypass is done before endovascular cov-
erage of the left subclavian in the second stage.
CONCLUSION
The use of innovative hybrid approaches for the manage-
ment of aberrant RSAs holds promise for immediate resolu-
rom patient 2 shows the old graft of an aberrant RSA
. The status of the right subclavian artery is not clear.scan f
archtion of symptoms and alleviation of complications such as
neury
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to ensure other problems such as arterioesophageal fistulae,
new aneurysms, graft migration, or endoleaks may be treated
promptly. Long-term follow-up and a larger experience are
needed to assess this approach for management of aberrant
right subclavian arteries and their aneurysms.
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